TGF-beta1 effects on proliferation of rat intestinal epithelial cells are due to inhibition of cyclin D1 expression.
Transforming growth factor-beta 1 (TGF-beta1) arrests intestinal epithelial cells (RIE-1 and IEC-6) in the G1 phase of the cell cycle and inhibits cyclin D1 expression. This report describes experiments designed to elucidate the mechanism of cyclin D1 inhibition and to determine whether inhibition of cyclin D1 expression is the cause, rather than the result, of TGF-beta1-mediated cell cycle arrest. TGF-beta1 inhibition of IEC-6 cell proliferation was associated with a decrease in the abundance of cyclin D1/Cdk4 complexes and a corresponding decrease in Cdk4-dependent phosphorylation of the retinoblastoma protein. Metabolic labeling studies indicated that TGF-beta1 inhibited cyclin D1 synthesis without altering the rate of cyclin D1 protein degradation. Cyclin D1 antisense oligonucleotides blocked serum-stimulated induction of cyclin D1 and DNA synthesis, whereas cyclin D1 sense oligonucleotides had no effect. RIE-1 cells were engineered to overexpress human cyclin D1 under the control of a tetracycline-repressible promoter. These cells entered S phase in the presence of TGF-beta1 only when human cyclin D1 was derepressed by the withdrawal of tetracycline. These data indicate that TGF-beta1 inhibits the synthesis of cyclin D1 in gut epithelial cells and that this inhibition is the cause, rather than the result, of TGF-beta1-mediated arrest of intestinal epithelial cell proliferation.